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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an operation 
change-over control circuit which controls a backup 
selector valve for a plurality of attachments retrofitted 
in an excavator, according to a pilot pressure system, 
and correctly controls the retrofitted attachments by a 
single operating lever without increasing the number 
of the operating levers, in spite of increased 
relationships between the operating levers and the 
selector valve due to employment of the pilot 
pressure system. 

SOLUTION: According to the operation change-over 
control circuit, a main control valve for the actuators 
retrofitted in the excavator is controlled according to 
the pilot pressure system, and the selector valve is 
interposed between the main control valve and the retrofitted actuators. The selector valve 
is controlled by a solenoid valve, whereby pressure oil fed from the main control valve is 
fed to the retrofitted actuators by switching connection to the actuators. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the comparatively small multifunctional excavation work machine equipped with the 
equipment and blade of a shovel system The Maine control valve of two or more actuators by which 
the additional equipment was carried out out of the actuator equipped standardly is operated by the 
pilot-pressure method. A selector valve is infixed among two or more actuators by which the 
additional equipment was carried out to this Maine control valve. The actuation change-over control 
circuit of two or more actuators with which the additional equipment of the multifunctional 
excavation work machine characterized by switching the pressure oil from said Maine control valve 
to two or more actuators by which the additional equipment was carried out, and supplying this 
selector valve by actuation of a solenoid valve was carried out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the comparatively small multifunctional excavation 
work machine equipped with the equipment and blade of the shovel system comparatively used for 
the excavation work in a small construction site etc. and the leveling activity of a scale, and relates to 
the actuation change-over control circuit of two or more actuators by which the additional equipment 
was carried out to a working-level month new besides the actuator of a standard equipment. 
[0002] 

[Description of the Prior Art] Comparatively, for the laborsaving and increase-in-efficiency reason 
of the excavation work in the site of small construction of a scale etc., or a leveling activity, in order 
to do excavation work and a leveling activity, many comparatively small excavation work machines 
equipped with the equipment and blade of a shovel system are used. 

[0003] In this kind of multifunctional excavation work machine, the interior of the revolution round 
body which prepared the revolving super-structure free [ revolution ] on the base carrier is equipped 
standardly with the Maine control valve for operating actuation of the oil hydraulic cylinder for 
booms, actuation of the oil hydraulic cylinder for arms, actuation of the oil hydraulic cylinder for 
buckets, the hydraulic motor for transit, the hydraulic motor for revolution, the oil hydraulic cylinder 
for blade rise and fall, etc. as a standard equipment from the first, and the control lever operated by 
the operator of a driver's seat by whom the Maine control valve of this standard equipment was 
prepared in the revolving super-structure — a pilot-pressure method — it is operated. However, the 
hydraulic motor for transit is operated by the direct length method. 

[0004] Moreover, one spare Maine control valve is beforehand equipped with this Maine control 
valve equipped standardly. The Maine control valve of this reserve is equipped as what may be used 
for any actuator. However, since that purpose of use is not clear in for what kind of activity the 
Maine control valve of this reserve is used beforehand, the pilot-pressure method using an expensive 
pilot valve is not adopted, but is operated with the direct length method by the mechanical means of 
a link, a cable, etc. by the control lever operated by the operator of the driver's seat prepared on the 
revolving super-structure. 

[0005] Next, when a drawing explains the multifunctional excavation work machine which enabled 
it to do a leveling activity for the blade attached the multifunctional front or behind 
[ multifunctional ] the excavation work machine with a straight method, drawing 1 is the side 
elevation of the multifunctional excavation work machine equipped with the blade 6 attached in the 
base carrier 1, and the bucket 12 attached in the revolving super- structure 2. [ equipped with the 
bucket and the blade ] 

[0006] The revolving super-structure 2 is attached free [ revolution ] through the revolution round 
body 3 prepared on the base carrier 1 . And the blade 6 for leveling the ground the front or behind 
this base carrier 1 The blade rise-and-fall frame 7 attached in the base carrier 1 is equipped. The 
operator of the seat 4 prepared on the revolving super-structure 2 By the pilot pressure from the pilot 
valve which is not illustrated by operating the control lever 1 8 for blade rise and fall attached in the 
control-lever stand 17, switch the Maine control valve and oil is conveyed to the oil hydraulic 
cylinder 8 for blade rise and fall in a pressure oil. You make it go up and down the blade rise-and- 
fall frame 7 up and down by telescopic motion of the oil hydraulic cylinder 8 for blade rise and fall, 
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so that it may become a proper height location, and the leveling activity of the ground is done with a 
blade 6. 

[0007] The end face of a boom 10 is attached in a revolving super-structure 2 through the boom base 
material 9 attached ahead [ the ], an arm 1 1 is attached at the tip of a boom 10, and the bucket 12 
which does excavation work and a loading activity is attached at the tip in earth and sand. In 
addition, a sign 13 is an oil hydraulic cylinder for boom rise and fall for a boom 10, a sign 14 is an 

011 hydraulic cylinder for arms for an arm 11, and a sign 15 is an oil hydraulic cylinder for buckets 
for a bucket 12. The excavation work of the ground and the conveyance shipping activity of the 
excavated earth and sand are done with a bucket 12 by making a boom 10, an arm 11, and a bucket 

12 bend and stretch by actuation of the oil hydraulic cylinder 13 for these booms rise and fall, the oil 
hydraulic cylinder 14 for arms, and the oil hydraulic cylinder 15 for buckets. 

[0008] Moreover, since these activities are done, adjustment has become possible [ the flow rate of 
the oil pressure to the working-level month attachment by the hydraulic pump ] by the throttle valve 
etc., but since the purpose of use is unknown in for what kind of activity it is used, the Maine control 
valve for reserves is set up so that the maximum stream flow by engine drive may be supplied to the 
Maine control valve for reserves. Therefore, the maximum stream flow is supplied also to the 
actuator with which the additional equipment of the oil quantity from the Maine control valve for 
reserves is carried out. In addition, a sign 5 is a canopy, an operator operates control levers 1 6 and 1 8 
and various kinds of activities are done by flexible actuation of pre-go-astern rotation transit, 
revolution of a revolving super-structure 2, the oil hydraulic cylinder 13 for boom rise and fall, the 
oil hydraulic cylinder 14 for arms, the oil hydraulic cylinder 15 for buckets, and the oil hydraulic 
cylinder 8 for blade rise and fall. 
[0009] 

[Problem(s) to be Solved by the Invention] Thus, although only one Maine control valve for the 
reserves for newly doing one activity besides a standard activity is beforehand prepared in the 
conventional multifunctional excavation work machine Furthermore, are hard-pressed for carrying 
out the additional equipment of the Maine control valve, in order to do another activity, for example, 
to a blade like all revolution form forks like a tilt activity and an angle-type activity attached at the 
tip of an arm instead of the bucket 12 It is difficult to carry out additional installation of the new 
Maine control valve for [ which requires two actuation, such as making it rotate etc. while holding an 
object with a fork, ] newly performing another actuation. And by the direct length method by the 
mechanical means of a link, a cable, etc., when two actuation which should be added in this way is 
required, although there is a means called change of a link, only actuation of one control valve can 
be performed by one control lever in principle. 

[0010] Moreover, since the purpose of use does not know how the maximum stream flow is set up so 
that the spare Maine control valve can demonstrate the greatest power, and it is used, usually 
Although the stroke of a control lever was decided and the maximum stream flow is supplied since it 
is set up so that the maximum stream flow can be taken out once, and the spare Maine control valve 
is performed by the direct length by the control lever Since there are too many flow rates of the 
pressure oil to which the attachment of an additional working-level month is supplied by the 
additional attachment for which the left does not need the flow rate of a pressure oil, for example, a 
breaker, a stopper function is prepared in an engine control lever, and the flow rate is controlled by 
control of an engine rotational frequency in many cases. Thus, unless a stopper function is prepared, 
control of flow to an additional attachment cannot be performed. Moreover, it was difficult to 
perform control of flow for it by the direct length method by the mechanical means of a link, a cable, 
etc. 

[001 1] This invention then, the Maine control valve of the reserve for attachments to which the 
additional equipment of [ for having been made by the technical problem mentioned above and 
doing two activities ] was carried out Without operating it by the direct length method by the 
mechanical means of a link, a cable, etc. like the conventional excavation work machine Make it 
operate it with a pilot-pressure method, and it follows on this pilot-pressure formularization. While 
operating two or more attachments by which the additional equipment was carried out by one control 
lever in the relation of the control lever and the Maine control valve which were one to one like a 
well-known multifunctional excavation work machine before proper an additional attachment — 
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control of flow -- having made — it aims at offering the actuation change-over control circuit of two 
or more actuators with which the additional equipment of the multifunctional excavation work 
machine was carried out. 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of this 
invention according to claim 1 In the comparatively small multifunctional excavation work machine 
equipped with the equipment and blade of a shovel system The Maine control valve of two or more 
actuators by which the additional equipment was carried out out of the actuator equipped standardly 
is operated by the pilot-pressure method. A selector valve is infixed among two or more actuators by 
which the additional equipment was carried out to this Maine control valve. It is characterized by 
switching the pressure oil from said Maine control valve to two or more actuators by which the 
additional equipment was carried out, and supplying this selector valve by actuation of a solenoid 



[0013] 

[Embodiment of the Invention] Hereafter, drawin g 1 R> 1, and 2, 3, 4, 5 and 6 explain the gestalt of 
operation of this invention. Drawing 1 is the side elevation of a multifunctional excavation work 
machine. Drawin g 2 is the flat-surface development view of the multifunctional excavation work 
machine of this invention. Drawin g 3 It is the actuation change-over control circuit Fig. of two or 
more actuators with which the additional equipment of this invention was carried out. Drawin g 4 It is 
the actuation change-over control circuit Fig. of two or more actuators with which the additional 
equipment of another example of this invention was carried out. Drawing 5 It is the outline 
development view of the pilot valve control lever of this invention, drawing 6 is the related Fig. of 
the stroke and output secondary pressure of the pilot valve of this invention, and drawing 7 is the 
related Fig. of the stroke and output secondary pressure of the pilot valve for two or more actuators 
to which the additional equipment of this invention was carried out. 

[0014] Here, the configuration of the multifunctional excavation work machine of this invention 
which the multifunctional excavation work machine equipped with the bucket and the blade 
equipped with the oil hydraulic cylinder 19 for tilts which performs a tilt and angle-type actuation at 
a blade 6, and the oil hydraulic cylinder 29 for angle types as an additional attachment is explained. 
It has the same configuration as the conventional multifunctional excavation work machine and 
abbreviation which also explained the multifunctional excavation work machine of this invention 
previously, and the revolving super-structure 2 is attached free [ revolution ] through the revolution 
round body 3 prepared on the base carrier 1. The blade 6 for leveling the ground the front or behind 
this base carrier 1 The point of the blade rise-and-fall frame 7 attached in the base carrier 1 is 
equipped, with the oil hydraulic cylinder 8 for blade rise and fall, vertical rocking of the blade rise- 
and-fall frame 7 is carried out, and the leveling activity of the ground is done. 

[0015] The end face of a boom 10 is attached in a revolving super-structure 2 through the boom base 
material 9 attached ahead [ the ]. An arm 1 1 is attached at the tip of a boom 10, and the bucket 12 
which does excavation work and a loading activity is attached at the tip in earth and sand. By 
actuation of the control levers 16 and 16 for each oil hydraulic cylinders of the oil hydraulic cylinder 
13 for boom rise and fall, the oil hydraulic cylinder 14 for arms, and the oil hydraulic cylinder 15 for 
buckets The excavation work of the ground and the conveyance shipping activity of the excavated 
earth and sand are done with a bucket 12 by making a boom 10, an arm 11, and a bucket 12 bend and 
stretch. 

[0016] In addition, a sign 4 is a seat for an operator and a sign 5 is a canopy. An operator operates 
control levers 16, 16, and 18, and various kinds of activities are done by flexible actuation of the oil 
hydraulic cylinder 8 for pre-go-astern rotation transit, revolution of a revolving super-structure 2, the 
oil hydraulic cylinder 13 for boom rise and fall, the oil hydraulic cylinder 14 for arms, the oil 
hydraulic cylinder 15 for buckets, transit, revolution actuation, and blade rise and fall and the oil 
hydraulic cylinder 19 for blade tilt, and the oil hydraulic cylinder 29 for blade angle types. 
[0017] And although the pilot valve 13 is formed in the control lever 18 attached in the control-lever 
stand 17 As the cross-joint bar is prepared in the lower part section of a control lever 18 so that 1 
lever 2 actuation may be attained, and this control lever 18 is shown in drawing 5 By rocking 
actuation to the cross direction or longitudinal direction of a control lever 18, each edges 181, 182, 
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183, and 184 of this cross-joint bar Push any of a pilot valve 361, a pilot valve 362, a pilot valve 363, 
and a pilot valve 364 they are, and a pilot valve 36 is switched. It is constituted so that the Maine 
control valve 35 and the selector valve 21 which carries out a change with the oil hydraulic cylinder 
19 for tilts and the oil hydraulic cylinder 29 for angle types may be switched by the change of this 
pilot valve 36. 

[0018] Next, when the actuation change-over control circuit of two or more actuators with which the 
additional equipment of the multifunctional excavation work machine of this invention was carried 
out by drawing 3 is explained, a sign 72 is the oil hydraulic cylinder for attachments which needs a 
full flow rate, and a sign 20 and a sign 21 are a swivel joint and a selector valve, respectively. Down 
each edges 181, 182, 183, and 184 of a cross-joint bar established in the lower part section of the 
control lever 18 attached in the control-lever stand 17, four pilot valves 361, 362, 363, and 364 
correspond, respectively. 

[0019] Signs 31, 32, and 33 are hydraulic pumps. The pressure oil from a pump 31 is sent to the 
Maine control valve 34 operated by the pilot pressure through an oilway 42. The pressure oil from 
this Maine control valve 34 is sent to the oil hydraulic cylinder 19 for tilts, or the oil hydraulic 
cylinder 29 for angle types through a swivel joint 20 and a selector valve 21 through oilways 43 and 
44. The pressure oil from a pump 32 is sent to the Maine control valve 35 operated by the pilot 
pressure through an oilway 46. And it is sent to the oil hydraulic cylinder 72 for blade rise and fall 
from a swivel joint 20 through an oilway 47 or an oilway 48. A pump 33 is sent to solenoid valve 
37a from an oilway 51 with the pump for pilot pressures, and is connected to the pilot port of a 
selector valve 21 from the pilot oilway 52. On the other hand, the oilway 53 which branched from 
said oilway 51 is sent to a pilot valve 361, a pilot wave 362, and a pilot valve 363 and a pilot wave 



[0020] The pilot pressure oil from a pilot valve 361 and a pilot wave 362 has connected with the 
pilot port of the both ends of the Maine control valve 35. The pilot pressure oil from a pilot valve 
363 and a pilot wave 364 has connected with the pilot port of the both ends of the Maine control 
valve 34. Moreover, an oilway 45 and an oilway 50 are oilways to a tank 38. And a sign 39 is a 
power source, closes relay 41a by closing of switch 40a, and switches solenoid valve 37a. 
[0021] I) Here, the case where the oil hydraulic cylinder 72 which is the actuator of the attachment 
which needs the pressure oil of the full flow rate from the hydraulic pump with which a 
multifunctional excavation work machine is equipped is operated is explained. 
[0022] If the control lever 18 attached in the control-lever stand 17 is operated in the al direction of 
drawing 5 in order to shrink this oil hydraulic cylinder 72, the edge 181 of a cross-joint bar 
established in the lower part section of a control lever 18 will carry out the depression of the pilot 
valve 361. Then, the pilot pressure oil from the pump 33 for pilot pressures goes into the pilot port of 
the Maine control valve 35 from the pilot valve 361 -pilot oilway 54, and switches the Maine control 
valve 35 to the Ha location. 

[0023] Then, the pressure oil from a pump 32 goes into the rod side of an oil hydraulic cylinder 72 
through an oilway 48 and a swivel joint 20 with the Ha location of the Maine control valve 35 from 
an oilway 46, and an oil hydraulic cylinder 72 contracts it. 

[0024] Moreover, if it operates a control lever 18 to a 2-way of drawin g 5 on the contrary in 
expanding this oil hydraulic cylinder 72, the edge 182 of a cross-joint bar established in the lower 
part section of a control lever 18 will carry out the depression of the pilot valve 362. Then, the pilot 
pressure oil from the pump 33 for pilot pressures goes into another pilot port of the Maine control 
valve 35 from the pilot valve 362-pilot oilway 55, and switches the Maine control valve 35 to an I 
location. 

[0025] Then, the pressure oil from a pump 32 goes into the bottom side of an oil hydraulic cylinder 
72 through an oilway 47 and a swivel joint 20 with the I location of the Maine control valve 35 from 
an oilway 46, and elongates an oil hydraulic cylinder 72. Since it is a setup of a secondary pressure 
to which a spool of the Maine control valve 35 is opened fully at the pilot oilways 54 and 55, 
telescopic motion of an oil hydraulic cylinder 72 can be operated with the characteristic ray Fig. 
shown in A line of drawing 6 . 

[0026] II) Next, the case where the actuator by which the additional equipment was carried out to the 
multifunctional excavation work machine is operated is explained. First, if the control lever 18 
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attached in the control-lever stand 17 when the case where the oil hydraulic cylinder 19 for tilts of 
the actuator in which the additional equipment was carried out by actuation of only a pilot valve 36 
was operated was explained is operated in the bl direction of drawing 5 , the edge 183 of a cross- 
joint bar established in the lower part section of a control lever 1 8 will carry out the depression of the 
pilot valve 363. Then, the pilot pressure oil from the pump 33 for pilot pressures goes into one pilot 
port of the Maine control valve 34 from the pilot oilway 53-pilot valve 363-pilot oilway 56, and 
switches the Maine control valve 34 to an I location. 

[0027] Then, the pressure oil from a pump 3 1 forms the digging side which the rod side of the oil 
hydraulic cylinder 19 for tilts was supplied through the RO location of the oilway 43-swivel joint 20- 
selector valve 21 from the I location of the Maine control valve 34, contracted this oil hydraulic 
cylinder 19 for tilts, and the blade 6 was made to incline with contraction of this oil hydraulic 
cylinder 19 for tilts, and inclined in the side. In addition, if it operates a control lever 18 to b 2-way 
of drawing 5 in forming the digging side which inclined in the opposite side, when the edge 1 84 of a 
cross-joint bar established in the lower part section of a control lever 18 pushes a pilot valve 364 and 
switches the Maine control valve 34 to the Ha location, it can carry out. At this time, as shown in the 
secondary-pressure-of-reducing-valve characteristic ray Fig. of drawing 6 , the stroke of a spool of 
the Maine control valve 34 is restricted to the pilot oilways 56 and 57 by lowering the pressure of the 
secondary-pressure-of-reducing-valve property of B line, and the flow rate is controlled. For this 
reason, the oil hydraulic cylinder 19 for tilts can operate telescopic motion comparatively slowly, 
without an actuation drive being carried out by the maximum stream flow from a hydraulic pump. 
[0028] III) Next, if switch 40a which is in a driver's seat in order to operate the oil hydraulic cylinder 
29 for angle types when the case where the oil hydraulic cylinder 29 for angle types by which the 
additional equipment was similarly carried out is operated is explained is put in, the electrical and 
electric equipment from a power source 39 will operate relay 41a through switch 40a by closing of 
switch 40a, and relay 41a will be closed. Solenoid valve 37a operates by closing of this relay 41a, 
solenoid valve 37a is switched to an I location from a RO location, and the pilot pressure oil from a 
pump 33 goes into the pilot port of a selector valve 21 through the I location-pilot oilway 52 of pilot 
oilway 51 -solenoid valve 37a, and switches a selector valve 21 to an I location from a RO location. 
[0029] If the control lever 18 attached in the control-lever stand 17 is operated in the R> 5b drawing 
5 1 direction while putting in this switch 40a, the edge 183 of a cross-joint bar established in the 
lower part section of a control lever 18 will carry out the depression of the pilot valve 363. Then, the 
pilot pressure oil from the pump 33 for pilot pressures goes into one pilot port of the Maine control 
valve 34 from the pilot oilway 53-pilot valve 363-pilot oilway 56, and switches the Maine control 
valve 34 to an I location. 

[0030] Then, the pressure oil from a pump 31 is supplied to the bottom side of the oil hydraulic 
cylinder 29 for angle types through the I location of the oilway 43-swivel joint 20-selector valve 21 
from the I location of the Maine control valve 34. Elongate this oil hydraulic cylinder 29 for angle 
types, the left of the blade 6 shown in drawing 3 with this expanding is made to project and incline 
ahead, and earth removal of the earth and sand excavated on the occasion of the digging with the 
blade 6 while moving forward is carried out to the side along the field which inclined in the side of a 
blade 6. In addition, if it operates a control lever 18 to b 2-way of drawing 5 in carrying out earth 
removal of the earth and sand to the opposite side, a pilot valve 364 is pushed, and the edge 184 of a 
cross-joint bar established in the lower part section of a control lever 18 can switch the Maine 
control valve 34 to the Ha location, and can perform it. 

[0031] At this time, as shown in the secondary-pressure-of-reducing-valve characteristic ray Fig. of 
drawin g 6 , the stroke of a spool of the Maine control valve 34 is restricted to the pilot oilways 56 
and 57 by lowering the pressure of the secondary-pressure-of-reducing-valve property of B line, and 
the flow rate is controlled. For this reason, the oil hydraulic cylinder 19 for tilts or the oil hydraulic 
cylinder 29 for angle types can operate telescopic motion comparatively slowly, without carrying out 
an actuation drive by the maximum stream flow from a hydraulic pump. For this reason, the oil 
hydraulic cylinder 19 for tilts can operate telescopic motion comparatively slowly, without an 
actuation drive being carried out by the maximum stream flow from a hydraulic pump. 
[0032] Next, the actuation change-over control circuit of two or more actuators with which the 
additional equipment of the multifunctional excavation work machine was carried out by drawin g 4 
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in what carried out the additional equipment of the oil hydraulic cylinder 59 which is an actuator 
further for equipment as another example of this invention is explained. A sign 72 is the oil hydraulic 
cylinder for attachments which needs a full flow rate, and the pilot valves 361, 362, 363, and 364 of 
four each of a pilot valve 36 correspond down each edges 181, 182, 183, and 184 of a cross-joint bar 
established in the lower part section of the control lever 18 attached in the control-lever stand 17. 
[0033] The pressure oil from a hydraulic pump 31 is sent to the Maine control valve 34 operated by 
the pilot pressure through an oilway 42. the pressure oil from this Maine control valve 34 should 
pass oilways 43 and 44 from a selector valve 61 — pass a swivel joint 20 and a selector valve 21 — 
the pressure oil from the Maine control valve 34 which was sent to the oil hydraulic cylinder 19 for 
tilts or the oil hydraulic cylinder 29 for angle types, and switched by the selector valve 61 should 
pass an oilway 66 and the manual-switching valve 60-oilway 67 — it connects with the rod side of an 
oil hydraulic cylinder 59, and the port by the side of a bottom. The pressure oil from a hydraulic 
pump 32 is sent to the Maine control valve 35 operated by the pilot pressure through an oilway 46. 
And a full flow rate is sent to the required oil hydraulic cylinder 72 for attachments from a swivel 
joint 20 through an oilway 47 or an oilway 48. 

[0034] The hydraulic pump 33 is connected to the pilot port of a selector valve 21 with the pump for 
pilot pressures from the oilway 51 -solenoid valve 37c-solenoid valve 37a-pilot oilway 52. On the 
other hand, the oilway 53 which branched from said oilway 51 is sent to a pilot valve 361, a pilot 
wave 362, and a pilot valve 363 and a pilot wave 364. Furthermore, the pressure oil from the oilway 
65 which branched from said oilway 51 is switched by solenoid valve 37b, and is connected to the 
pilot port of said selector valve 61 through the pilot oilway 71. 

[0035] It connects with power-source 39-switch 40b-relay 41b, and the above-mentioned solenoid 
valve 37b closes relay 41b by closing of this switch 40b, and switches solenoid valve 37b. The 
above-mentioned solenoid valve 37c is connected to the cable run 62 from power-source 39-switch 
40b-relay 41b, relay 41b is closed by closing of switch 40b like said solenoid valve 37b, and 
solenoid valve 37c is switched. 

[0036] The pilot pressure oil from the pilot valve 361 and pilot wave 362 of a pilot valve 36 has 
connected with the pilot port of the both ends of the Maine control valve 35. The pilot pressure oil 
from a pilot valve 363 and a pilot wave 364 has connected with the pilot port of the both ends of the 
Maine control valve 34. Moreover, an oilway 45 and an oilway 50 are oilways to a tank 38. And a 
sign 39 is a power source, closes relay 41a by closing of switch 40a, and switches solenoid valve 
37a. Moreover, a sign 58 is the pilot valve which has two pilot valves 581 and 582, it connects with 
solenoid valve 37c through the pilot oilway 73, and the pressure oil from a hydraulic pump 33 is 
supplied by change-over of solenoid valve 37c. 

[0037] IIII) It is the above [0038] when operating the oil hydraulic cylinder 72 which is the actuator 
of the attachment which needs the pressure oil of the full flow rate from the hydraulic pump 
equipped with drawing 4 by the multifunctional excavation work machine here. It is as having come 
out and explained. 

[0039] V) Next, the case where the actuator by which the additional equipment was carried out to the 
multiftmctional excavation work machine in drawing 4 is operated is explained. 
[0040] First, if the control lever 18 attached in the control-lever stand 17 when the case where the oil 
hydraulic cylinder 19 for tilts of the actuator in which the additional equipment was carried out by 
actuation of only a pilot valve 36 was operated was explained is operated in the bl direction of 
drawin g 5 , the edge 183 of a cross-joint bar established in the lower part section of a control lever 

18 will carry out the depression of the pilot valve 363. Then, the pilot pressure oil from the pump 33 
for pilot pressures goes into one pilot port of the Maine control valve 34 through a shuttle valve 63 
from the pilot oilway 53-pilot valve 363-pilot oilway 56, and switches the Maine control valve 34 to 
an I location. 

[0041] Then, the pressure oil from a pump 31 is supplied to the rod side of the oil hydraulic cylinder 

19 for tilts through the RO location of the I location-oilway 43-swivel joint 20-selector valve 21 of a 
selector valve 61 from the I location of the Maine control valve 34, contracts this oil hydraulic 
cylinder 19 for tilts, and makes a blade 6 incline with contraction of this oil hydraulic cylinder 19 for 
tilts. In addition, if it operates a control lever 1 8 to b 2-way of drawing 5 in forming the digging side 
which inclined in the opposite side, the edge 184 of a cross-joint bar established in the lower part 
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section of a control lever 18 can push a pilot valve 364, and it can go into the pilot port of another 
side of the Maine control valve 34 through the pilot oilway 57-shuttle valve 64, and can carry out by 
switching the Maine control valve 34 to the Ha location. At this time, the stroke of a spool of the 
Maine control valve 34 is restricted by lowering the pressure of the secondary-pressure-of-reducing- 
valve property of meeting being shown in B line of the secondary-pressure-of-reducing-valve 
characteristic ray Fig. of drawing 6 to the pilot oilway s 56 and 57, and the flow rate is controlled. For 
this reason, the oil hydraulic cylinder 19 for tilts can operate telescopic motion comparatively 
slowly, without carrying out an actuation drive by the maximum stream flow from a hydraulic pump. 

[0042] VI) Next, if switch 40a which is in a driver's seat in order to operate the oil hydraulic cylinder 
29 for angle types when the case where the oil hydraulic cylinder 29 for angle types by which the 
additional equipment was similarly carried out in drawin g 4 is operated is explained is put in, the 
electrical and electric equipment from a power source 39 will operate relay 41a through switch 40a 
by closing of switch 40a, and relay 41a will be closed. Solenoid valve 37a operates by closing of this 
relay 41a, solenoid valve 37a is switched to an I location from a RO location, and the pilot pressure 
oil from a pump 33 goes into the pilot port of a selector valve 21 through the I location-pilot oilway 
52 of I location-solenoid valve 37a of pilot oilway 51 -solenoid valve 37c, and switches a selector 
valve 21 to an I location from a RO location. 

[0043] If the control lever 18 attached in the control-lever stand 17 is operated in the R> 5b drawin g 
5 1 direction while putting in this switch 40a, the edge 183 of a cross-joint bar established in the 
lower part section of a control lever 18 will carry out the depression of the pilot valve 363. Then, the 
pilot pressure oil from the pump 33 for pilot pressures is the I location of pilot oilway 51 -solenoid 
valve 37c. - It goes into one pilot port of the Maine control valve 34 through the pilot oilway 53-pilot 
valve 363-pilot oilway 56-shuttle valve 63, and the Maine control valve 34 is switched to an I 
location. 

[0044] Then, the pressure oil from a pump 31 is supplied to the bottom side of the oil hydraulic 
cylinder 29 for angle types through the I location of the I location-oilway 43 -swivel joint 20-selector 
valve 21 of the I location-selector valve 61 of the Maine control valve 34. Elongate this oil hydraulic 
cylinder 29 for angle types, the left of the blade 6 shown in drawing 3 with this expanding is made to 
project and incline ahead, and earth removal of the earth and sand excavated on the occasion of the 
digging with the blade 6 while moving forward is carried out to the side along the field which 
inclined in the side of a blade 6. In addition, if it operates a control lever 18 to b 2-way of drawin g 5 
in carrying out earth removal of the earth and sand to the opposite side, a pilot valve 364 is pushed, 
and the edge 184 of a cross-joint bar established in the lower part section of a control lever 18 can 
switch the Maine control valve 34 to the Ha location, and can perform it. 

[0045] VII) Next, the case where expanding actuation of the oil hydraulic cylinder 59 by which the 
additional equipment was similarly carried out in drawing 4 is carried out is explained. In order to 
operate the oil hydraulic cylinder 59 by which the additional equipment was carried out, if switch 
40b is turned ON, relay 41b will close, by closing of this relay 41b, solenoid valve 37b is switched 
from a RO location to an I location, and 37c also switches from an I location to coincidence in a RO 
location, then, the pressure oil for the pilot waves from a hydraulic pump 33 — the RO location of 
solenoid valve 37b — switching — it is sent to the pilot valve 58 of which the pilot oilway 51 -addition 
was done. 

[0046] Since the pressure oil for pilot waves supplied to coincidence through the oilway 53 until now 
at the pilot valve 36 is cut by change in the RO location of solenoid valve 37c and the pressure oil 
from a hydraulic pump 33 is no longer supplied to a pilot valve 36, it becomes impossible to operate 
a pilot valve 36. Moreover, a pilot pressure oil flows to the pilot oilway 71, it goes into the pilot port 
of a selector valve 61, and a selector valve 61 is switched to a RO location from an I location 
because solenoid valve 37b switched to the I location. By actuation of the pilot valve 582 of the 
added pilot valve 58, the pressure oil for pilot waves sent to the pilot valve 58 added from the pilot 
oilway 51 goes into the pilot port of the pilot valve 582-pilot oilway 70-shuttle-valve 64-Maine 
control valve 34, and switches the Maine control valve 34 to the Ha location from a RO location. 
[0047] And the pressure oil from a hydraulic pump 31 is sent to the port of a selector valve 60 from 
the RO location of the Ha location-selector valve 61 of the oilway 42-Maine control valve 34, is 
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supplied to the bottom side of the oil hydraulic cylinder 59 in which the additional equipment was 
carried out to the I location by the change-over by mechanical change actuation from the driver's seat 
of this selector valve 60, and elongates this oil hydraulic cylinder 59. Since the pilot-pressure 
secondary-pressure-of-reducing- valve property of this added pilot valve 58 is a secondary-pressure - 
of-reducing-valve property as shown in drawing 7 , it can open a spool of the Maine control valve 34 
fully, can convey oil to the oil hydraulic cylinder 59 by which the additional equipment was carried 
out in the full flow from a hydraulic pump 31, and can perform expanding actuation early. Moreover, 
the optimal flow rate can be supplied also to the oil hydraulic cylinders 19 and 29 which are the 
actuators for attachments in which the additional equipment was carried out by the change of a 
selector valve 61 from a hydraulic pump 31 . 

[0048] VIII) The case where contraction actuation of the oil hydraulic cylinder 59 by which the 
additional equipment was carried out is carried out again is explained. By turning ON switch 40b 
like the above "VII", in order to operate the oil hydraulic cylinder 59 by which the additional 
equipment was carried out The pressure oil for the pilot waves from a hydraulic pump 33 is switched 
to the pilot valve 58 added from the pilot valve 36. An oil hydraulic cylinder 59 can be contracted by 
operating the pilot valve 581 of this added pilot valve 58 by switching a selector valve 61 and 
switching a selector valve 60 by change and change actuation mechanical from a driver's seat further. 

[0049] thus, in carrying out flexible actuation of the oil hydraulic cylinder 59 by which the additional 
equipment was carried out The pilot valve 58 for switching the Maine control valve 34 to the tilt 
angle-type actuation change-over control circuit Fig. of the blade shown in drawing 3 , The selector 
valve 21 which switches the oil hydraulic cylinders 19 and 29 which are the actuators for 
attachments by which the additional equipment was carried out, and the oil hydraulic cylinder 59 by 
which the additional equipment was carried out further, It becomes possible by carrying out 
attachment equipment of switch 40b for switching the pressure oil for the pilot waves from a 
hydraulic pump 33 to the above-mentioned pilot valve 58 from a pilot valve 36, solenoid valve 37b, 
and the solenoid valve 37c to carry out flexible actuation of the oil hydraulic cylinder 59 by which 
the additional equipment was carried out. 

[0050] Thus, in this invention, although the number of the spare Maine control valves is one When 
there are two actuators which carry out an additional equipment, by the direct length method by the 
mechanical means of a link, a cable, etc., like the conventional excavation work machine Although 
only actuation of one Maine control valve can be performed in one control lever, in this invention By 
operating the Maine control valve with a pilot-pressure method, and switching electrically the 
selector valve of the reserve prepared all over the circuit from this Maine control valve Two 
actuators which carried out the additional equipment like the change of the oil hydraulic cylinder for 
tilts mentioned above and the oil hydraulic cylinder for angle types can be used choosing them 
suitably. 
[0051] 

[Effect of the Invention] Thus, in this invention, although the number of the spare Maine control 
valves is one When there are two actuators which carry out an additional equipment, by the direct 
length method by the mechanical means of a link, a cable, etc., like the conventional excavation 
work machine Although only actuation of one Maine control valve can be performed in one control 
lever, in this invention By operating the Maine control valve with a pilot-pressure method, and 
switching electrically the selector valve of the reserve prepared all over the circuit from this Maine 
control valve The effectiveness of being able to use two actuators which carried out the additional 
equipment like the change of the oil hydraulic cylinder for tilts mentioned above and the oil 
hydraulic cylinder for angle types, choosing them suitably is done so. 

[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The side elevation of a multifunctional excavation work machine, 

[Drawin g 2] The flat-surface development view of the multifunctional excavation work machine of 

this invention, 

[Drawin g 3] The tilt angle-type actuation change-over control circuit Fig. of the blade of this 
invention, 

[Drawing 4] The actuation change-over control circuit Fig. of two or more actuators with which the 
additional equipment of another example of this invention was carried out, 
[Drawing 5] The outline development view of the pilot valve control lever of this invention, 
[Drawing 6] It is the related Fig. of the stroke and output secondary pressure of the pilot valve 
control lever of this invention, 

[Drawin g 7] It is the related Fig. of the stroke and output secondary pressure of the pilot valve for 
two or more actuators to which the additional equipment of ** and this invention was carried out. 
[Description of Notations] 

1 Base Carrier 2 Revolving Super-structure 3 Revolution Round Body 4 Seat, 5 Canopy 6 Blade 7 
Blade rise-and-fall frame, 8 Oil hydraulic cylinder for blade rise and fall 9 Boom base material 10 
Boom, 1 1 Arm 12 Bucket 13 The oil hydraulic cylinder for boom rise and fall, 14 Oil hydraulic 
cylinder for arms 15 The oil hydraulic cylinder for buckets, 16 Control lever 17 A control-lever 
stand, 18 Pilot valve control lever, 19 Oil hydraulic cylinder for tilts, 20 swivel joints 21 Selector 
valve, 22 Oil hydraulic cylinder attachment member for blade rise and fall 23 Machine stool, 24 A 
frame anchoring bracket and 25 Anchoring bracket, 26 Bolt 27 Anchoring bracket 28 anchoring 
bracket, 29 Oil hydraulic cylinder for angle types 30 The oil hydraulic cylinder rod for angle types, 
31 Pump 1 32 Pump 2 33 Pumps 3 and 34 Maine control valve, 35 The Maine control valve, 36 Pilot 
valve 361 Pilot valve, 362 A pilot valve, 363 Pilot valve 364 Pilot valve, 37a, 37b, 37c Solenoid 
valve 38 Tank 39 Power source, 40a, 40b switch 41a, 41b A relay, 42, 43, 44, 45, 46, 47, 48, 49, 50, 
51 Oilway, 52 Pilot oilway 53 An oilway, 54 Pilot oilway, 55 Pilot oilway 56 Pilot oilway 57 Pilot 
oilway, 58 Pilot valve 581 Pilot valve 582 Pilot valve, 59 Oil hydraulic cylinder 60 Selector valve 61 
Selector valve, 62 cable runs 63 Shuttle valve 64 A shuttle valve, and 65, 66, 67 and 68 Oilway 69, 
70, 71 A pilot oilway, 72 Oil hydraulic cylinder 73, 74, 75, 76 A pilot oilway, G Ground. 
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[Drawing 1] 




[Drawing 5 ] 




[Drawing 6] 




17 li 



[Drawing 7] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/21/2005 



- JP;2002-038534,A [DRAWINGS] Page 2 of 3 




[Drawing 4] 
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